^parching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 06-130078 
(43)Date of publication of application : 13.05.1994 



(51)Int.CI. 




G01P 15/00 








G01N 19/02 




(21 Application number 


: 04-281358 


(71)Applicant 


MITSUBISHI MOTORS CORP 


(22)Date of filing : 


20.10.1992 


(72)Inventor : 


SAJI KENJI 



S<CJf 



:*2 



(54) DETECTING METHOD OF WHEEL ACCELERATION AND DETERMINING METHOD OF 
ROARD SURFACE 

(57)Abstract: 

PURPOSE: To enable accurate determination of the 
state of a road surface by executing an absolute value 
processing for determining an absolute value of wheel 
acceleration and a trace processing for tracing a peak of 
the wheel acceleration already subjected to the absolute 
value processing. 

CONSTITUTION: An electronic control device applies an 
HPF processing (S401 ') to the wheel acceleration GVWn 
of a rear wheel computed on the basis of a wheel sensor 
signal and obtains acceleration HGVWn. By this HPF 
processing, the effect of vehicle body acceleration at 
the time of braking is removed from the wheel 
acceleration. Next, an absolute value processing (S402) 
for determining an absolute value of the acceleration 
HGVWn is executed and a peak trace processing (S403') 
for tracing a maximal value of acceleration AGVW 
already subjected to the absolute value processing is 
executed for extracting a contour of the wheel 
acceleration. In the subsequent LPF processing (S404'), 

acceleration FGVWn already subjected to LPF is set. Then, a bottom trace processing (S405') is 
executed for a minimal value of the acceleration FGVW, and in a select-low processing (S406'), 
acceleration MGVW is set. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wheel acceleration detection approach characterized by detecting the wheel 

acceleration which performs absolute value processing which calculates the absolute value of 

wheel acceleration, and trace processing which traces the peak of wheel acceleration 

[ finishing / absolute value processing ], and reflects a road surface condition in accuracy by 

this. 

[Claim 2] Said trace processing is the wheel acceleration detection approach of claim 1 of 
carrying out performing the selection low processing which chooses the smaller one of wheel 
acceleration [ finishing / peak trace processing ] and the wheel acceleration [ finishing / bottom 
product trace processing ] as said detection wheel acceleration including the peak trace 
processing which traces the maximal value of the absolute value of wheel acceleration 
[ finishing / said absolute value processing ], and the bottom product trace processing which 
trace the minimal value and trace as the description. 

[Claim 3] The wheel acceleration detection approach of claim 2 which performs low pass filter 
processing which removes a high frequency component from wheel acceleration [ finishing / said 
peak trace processing ], traces the minimal value of wheel acceleration [ finishing / low pass 
filter processing ] in said bottom product trace processing, and is characterized by to choose 
the smaller one of wheel acceleration [ finishing / said low pass filter processing ] and the wheel 
acceleration [ finishing / said bottom product trace processing ] as said detection wheel 
acceleration in said selection low processing. 

[Claim 4] During brake pedal application, it is claims 1 and 2 or the wheel acceleration detection 
approach of 3 which performs high-pass filter processing which removes a low-frequency 
component from wheel acceleration, and is characterized by calculating the absolute value of 
wheel acceleration [ finishing / high-pass filter processing ] in said absolute value processing. 
[Claim 5] The road surface judging approach characterized by performing absolute value 
processing which calculates the absolute value of wheel acceleration, and trace processing 
which traces the peak of wheel acceleration [ finishing / absolute value processing ], detecting 
the wheel acceleration which reflects a road surface condition in accuracy by this, and judging a 
road surface condition based on this detection wheel acceleration. 

[Claim 6] The road surface judging approach of claim 5 characterized by judging with a bad road 
when said detection wheel acceleration exceeds a predetermined value. 



[Translation done.] 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates a road surface condition to the road 
surface judging approach which can be judged to accuracy about the wheel acceleration 
detection approach and the road surface judging approach based on the wheel acceleration 
detection approach and the wheel acceleration which carried out **** detection which can 
detect the wheel acceleration which reflected the road surface condition in accuracy. 
[0002] 

[Description of the Prior Art] The road surface coefficient of friction mu, such as a transit way 
which got wet by storm sewage, prevents a slip of a wheel at the time of braking on a small low 
mu way, driving stability is secured, and the antiskid-brake control which enables a car halt by 
the short brake stopping distance is known. This control asks for the slip ratio of each wheel 
based on the deflection (the amount of slips) of the wheel speed and car body speed for which it 
asked from the rotational speed of each wheel, and it carries out increase reduced pressure 
control of the brake pressure of each wheel so that slip ratio may be held near [ where 
coefficient of friction of a wheel serves as max ] the optimal slip ratio. 

[0003] It is important to detect the amount of slips to accuracy in such antiskid-brake control. 
However, on bad roads, such as a gravel road, a wheel carries out shudder (oscillation) up and 
down, detection wheel speed is also changed, and the problem that brake fluid pressure loosens, 
it is controlled freely, and sufficient damping force is not acquired arises. In order to cancel this 
trouble, when the shudder of a wheel is detected conventionally, the fluid pressure of a wheel 
cylinder is amended. When sudden acceleration is carried out in detail after the wheel carried out 
the sudden slowdown, while judging with it being shudder and adding constant value to the 
counted value of the down counter of a control unit, when shudder is not detected, counted 
value is decreased at a fixed rate with time amount progress. And reduced pressure or 
maintenance control of the fluid pressure of a wheel cylinder was controlled, and lowering of the 
fluid pressure at the time of shudder generating is prevented, so that the counted value showing 
a shudder condition is size. According to such a shudder condition detecting method, the road 
surface condition of appearing in the merits and demerits of the generating period of shudder 
(oscillation) is reflected in a counter value, but the road surface condition of appearing in the 
size of shudder is not reflected. Therefore, there is a problem that only comparable amendment 
is performed although road surface conditions differ, if it pulls in the size of shudder in a 
conventional method. 

[0004] then, the increase of the former and brake pressure — reduced pressure — an amount - 
- according to the road surface condition, the antiskid-brake equipment amended more to 
accuracy is proposed by JP,3-104763,A. While it adds the value which changes according to the 
size of wheel acceleration whenever forward peak value appears in the wheel acceleration 
detected by the acceleration detection means to the counted value of a down counter, this 
equipment decreases counted value at a fixed rate with time-amount progress, and when 
counted value is larger than a predetermined value, a road surface condition judges with it being 
bad, and carries out reduction amendment of the amount of slips, and, thereby, it is carrying out 
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i^^ie brake pressure. 



the buildup amendment ofthe brake pressure. 
[0005] For the amount amendment of slips, and a road surface judging, the electronic control of 
the above-mentioned proposal equipment inputs a pulse signal from the wheel speed sensor 
attached in each wheel, it asks for wheel speed by multiplying the angular velocity ofthe wheel 
calculated from the generating time interval of a pulse signal by the wheel radius, and the 
difference of two wheel speed calculated in the adjacency ****** cycle is further searched for 
as wheel acceleration. 
[0006] 

[Problem(s) to be Solved by the Invention] Disturbance is included in the wheel acceleration for 
which it asked from the sensor output showing above-mentioned wheel speed, and wheel 
acceleration is not reflecting the road surface condition in accuracy. Moreover, although wheel 
acceleration has been processed by detecting the forward peak value of wheel acceleration in a 
road surface judging with above-mentioned proposal equipment, it may not pass over this wheel 
acceleration processing value to the thing only showing the amount of forward direction 
fluctuation of wheel acceleration, and it cannot say that actual ******, as a result the road 
surface condition of wheel acceleration are reflected in accuracy, but the magnitude and the 
timing of road surface ****, as a result the amount amendment of slips may become unsuitable 
forward. 

[0007] Then, this invention aims at offering the wheel acceleration detection approach that the 
wheel acceleration which reflected the road surface condition in accuracy is detectable, and the 
road surface judging approach that a road surface condition can be judged to accuracy based on 
the wheel acceleration which carried out **** detection. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the wheel 
acceleration detection approach of this invention performs absolute value processing which 
calculates the absolute value of wheel acceleration, and trace processing which traces the peak 
of wheel acceleration [ finishing / absolute value processing ], and is characterized by detecting 
the wheel acceleration which reflects a road surface condition in accuracy by this. 
[0009] Preferably, trace processing carries out the selection low processing which chooses the 
smaller one of wheel acceleration [ still finishing / peak trace processing ] and the wheel 
acceleration [ finishing / bottom product trace processing ] as processed wheel acceleration 
including the peak trace processing which traces the maximal value ofthe absolute value of 
wheel acceleration [ finishing / absolute value processing ], and the bottom product trace 
processing which traces the minimal value and to trace. Low pass filter processing which 
removes a high frequency component from wheel acceleration [ finishing / peak trace 
processing ] more preferably is performed, the minimal value of wheel acceleration [ finishing / 
low pass filter processing ] is traced in bottom product trace processing, and the smaller one of 
wheel acceleration [ finishing / low pass filter processing ] and the wheel acceleration 
[ finishing / bottom product trace processing ] is chosen as processed wheel acceleration in 
selection low processing. Furthermore, high-pass filter processing which removes a low- 
frequency component from wheel acceleration is performed during brake pedal application, and it 
calculates the absolute value of wheel acceleration [ finishing / high-pass filter processing ] in 
absolute value processing. 

[0010] Moreover, the road surface judging approach of this invention is characterized by 
performing absolute value processing which calculates the absolute value of wheel acceleration, 
and trace processing which traces the peak of wheel acceleration [ finishing / absolute value 
processing ], detecting the wheel acceleration which reflects a road surface condition in 
accuracy by this, and judging a road surface condition based on the wheel acceleration which 
carried out **** detection. Preferably, when detection wheel acceleration exceeds a 
predetermined value, it judges with a bad road. 
[0011] 

[Function] In absolute value processing, the absolute value of fluctuation ofthe wheel 
acceleration calculated based on the sensor output which expresses the angular velocity of a 
wheel, for example, i.e., the amount in the positive/negative both directions of wheel 
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acceleration, is calculatedTln the next trace processing, the peak of the absolute value of wheel 
acceleration is traced, the profile of the absolute value of wheel acceleration is extracted, and, 
thereby, the detection wheel acceleration to which a series of fluctuation peak ****** in the 
positive/negative both directions of wheel acceleration reflect a road surface condition in 
accuracy can be found. 

[0012] The peak trace processing and bottom product trace processing which trace the maximal 
value and the minimal value of wheel acceleration as trace processings preferably are performed, 
for example in this sequence. [ finishing / absolute value processing ] The profile of wheel 
acceleration [ finishing / absolute value processing ] is extracted by peak trace processing, and 
a part for the transient fluctuation produced against wheel acceleration by bottom product trace 
processing is removed. Furthermore, in selection low processing, the smaller one of wheel 
acceleration [ finishing / peak trace ] and the wheel acceleration [ finishing / bottom product 
trace ] is chosen as detection wheel acceleration. As a result, the detection wheel acceleration 
which expresses a road surface condition to accuracy can be found. The high frequency 
component as disturbance is more preferably removed from wheel acceleration [ finishing / peak 
trace processing ]. Moreover, by high-pass filter processing performed during brake pedal 
application, a low-frequency component is removed from wheel acceleration, and, thereby, the 
effect of the car-body acceleration at the time of braking is removed. 

[0013] Furthermore, a road surface condition is judged based on above-mentioned detection 
wheel acceleration, and preferably, when detection wheel acceleration exceeds a predetermined 
value, it judges with a bad road. 
[0014] 

[Example] Hereafter, the wheel acceleration detection and the road surface judging approach by 
one example of this invention are explained. First, the antiskid-brake equipment with which wheel 
acceleration detection and the road surface judging approach are applied is explained. In addition, 
this equipment is the same on the equipment and the basic target of the disclosure to above- 
mentioned JP,3-104763,A. 

As shown in hydraulic-circuit drawing 1 of antiskid-brake equipment, a drum or the desk brakes 
3-6 are attached in the front wheels 1L and 1R which are driving wheels, and the rear wheels 2L 
and 2R which are non-driving wheels, respectively, and a brake force is adjusted by controlling 
the brake pressure supplied to the wheel cylinders 3a-6a of each brake. The brake pressure to 
wheel cylinders 3a-6a is supplied through two hydraulic circuits 12 and 14 from a master 
cylinder 10, and, thereby, is made to perform left front-wheel 1L, brake pressure control of right 
rear wheel 2R, and brake pressure control of right front-wheel 1R and left rear wheel 2L 
separately independently. 

[0015] A hydraulic circuit 12 branches to oilway 12b which goes to oilway 12a and wheel- 
cylinder 6a of a right rear wheel which go to wheel-cylinder 3a of a left front wheel, and 
hydraulic control valves 16 and 20 are arranged in the middle of Oilways 12a and 12b, 
respectively. Similarly, a hydraulic circuit 14 branches to oilway 14b which goes to oilway 14a 
and wheel-cylinder 5a of a left rear wheel which go to wheel-cylinder 4a of a right front wheel, 
and hydraulic control valves 18 and 22 are arranged in the middle of Oilways 14a and 14b, 
respectively, moreover, the hydraulic control valve of oilway 12b and oilway 14b — being related 
— a master cylinder 10 side — a proportioning valve (PV) — 24 and 26 are arranged, 
respectively. 

[0016] As a hydraulic control valve 16 is shown in drawing 2 , including the expander piston 161 
fitted in pump box 16a free [ sliding ], and two cutoff valves 162,163 held in valve chamber 16b, 
the pressure room 165 port 16c carries out [ the room ] opening is formed in pump box 16a, and 
the pressure room 166 port 16d carries out [ the room ] opening is formed in valve chamber 16b. 

[0017] Valve chamber 162a which holds a cutoff valve 163 is formed in the interior of a cutoff 
valve 162. Rather than other halfs section, the expander piston 161 side half section of a cutoff 
valve 162 is formed in a minor diameter, and is forming the oilway 167 between the inner circle 
walls of PARUBU room 16b. The oilway 167 is always connected to the master cylinder 10 
through port 16e ****** 12a. And the expander piston 161 resists the oil pressure of the 
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pressure room 166, if the cutoff valve 162 which contacts the expander piston 161 is put back to 
the valve chamber 16b side, a cutoff valve 162 will be opened, it will be open for free passage to 
port 16f which port 16e prepared in the pump box 16a side through the oilway 167, and, thereby, 
the master cylinder 10 and wheel-cylinder 3a side will be open for free passage. 
[0018] The cutoff valve 163 held in valve chamber 162a is always energized in the direction of 
clausilium with a spring 164, and makes rod 163a project to the pump box 16a side in the 
clausilium condition of a cutoff valve 163. The oilway 167 is open for free passage with valve 
chamber 162a through the hole drilled in the cutoff valve 162. If the oil pressure of the pressure 
room 165 increases and expander piston 16a depresses rod 163a to the valve chamber 16b side, 
a cutoff valve 163 opens, port 16e will be open for free passage to port 16f through an oilway 
167 and a valve chamber 162, and the master cylinder 10 and wheel-cylinder 3b side will be 
opened for free passage. 

[0019] Since it is constituted like [ other hydraulic control valves 18, 20, and 22 ] a hydraulic 
control valve 16, the detailed explanation is omitted. If drawing 1 is referred to again, the 
pressure room 165,185 of each hydraulic control valves 16 and 18 of a front-side is connected 
to the accumulator 46 through solenoid valves 40 and 42 while connecting with a reserve tank 36 
through solenoid valves 30 and 32, respectively. On the other hand, the pressure room 205,225 
of each hydraulic control valves 20 and 22 of a rear-side is connected to the accumulator 46 
through the common solenoid valve 44 while connecting with a reserve tank 36 through the 
common solenoid valve 34. The firm gas of the high-pressure fluid pressure which was generated 
by the pump 47 driven by the motor 48 electrically connected to the output side of an electronic 
control (ECU) 50, and was stored in the accumulator 46 is carried out to the oil pressure room 
162,182,202,222 of each hydraulic control valve by which direct continuation was carried out to 
the accumulator 46 from the accumulator. 

[0020] The fluid pressure sensor 56 for detecting the fluid pressure in an accumulator 46 is 
connected electrically, and if an upper limit allowed value is exceeded, he is trying to set a motor 
48 to ON, if the fluid pressure in an accumulator 48 is less than the minimum allowed value of a 
pressure required for control, and for ECU50 to turn it off in the input side of ECU50. In addition, 
the solenoid valve (40) of the side which supplies the fluid pressure of an accumulator 46 to the 
pressure room (165) of each hydraulic control valve (16) will intercept the path between closing, 
an accumulator 46, and a pressure room (165) for the bulb, if an ON signal is supplied from 
ECU50. On the other hand, when the solenoid valve (40) concerned is OFF, although it moves in 
the direction which closes the bulb with a spring, since the fluid pressure of an accumulator 46 is 
high, the spring force is overcome and a bulb is opened. 

[0021] On the other hand, if an ON signal is supplied from ECU50, Kaisei of the bulb will be 
carried out and, as for the solenoid valve (30) of the side which eliminates fluid pressure to a 
reserve tank 36, the path between an aperture, a reserve tank 36, and a pressure room (165) will 
be discharged for it at a reserve-tank 36 side, as for the fluid pressure of a pressure room (165). 
On the other hand, when not energizing to a solenoid valve (30), the bulb is closed with a spring 
and the path between a reserve tank 36 and a pressure room (165) is intercepted. 
[0022] The brake switch (brake lamp switch) 58 grade following the wheel speed sensors 52-55 
for detecting the wheel speed of each wheel besides an above-mentioned sensor and treading in 
of brake-pedal 10a is electrically connected to the input side of ECU50, and a solenoid valve 30 
- 44 grades are electrically connected to the output side. 

Actuation of a hydraulic control valve, next actuation of the above-mentioned hydraulic control 
valve are explained. In addition, since actuation of each hydraulic control valve is substantially 
the same, only actuation of the hydraulic control valve 16 to left front wheel 1L is explained. 
[0023] Drawing 2 does not have the energization to solenoid valves 30 and 40 from ECU50, and 
the condition of a hydraulic control valve in case antiskid-brake equipment does not operate is 
shown. Since each solenoid valves 30 and 40 do not have the energization from ECU50, it has 
closed according to the spring force, but since high fluid pressure is stored in the accumulator 
46, accumulator ** pushes the bulb of a solenoid valve 40 open, goes into the pressure room 
165, and depresses the expander piston 161 in a graphic display lower part. On the other hand, 
the fluid pressure of an accumulator 46 is supplied also to the pressure room 166 through port 
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16d, and pushes up a cutoff valve 162 up with a cutoff valve 163. However, since the projected 
net areas of the expander piston 161 and a cutoff valve 162 differ, a piston 161 depresses rod 
163a of the end face of the cutoff valve 162 which projects in pump box 16a, and a cutoff valve 
163, and makes these bulbs open. For this reason, if brake-pedal 10a is stepped on, the fluid 
pressure of a master cylinder 10 will reach wheel-cylinder 3a through a port 16e-> oilway 167 -> 
port 16f path and port 16e~> valve chamber 162a-> port 16f path, and a brake will operate. In 
addition, if brake-pedal 10a is opened, since the fluid pressure in a master cylinder 10 will fall, 
wheel-cylinder ** returns to a reserve tank through the return port which a master cylinder 10 
does not illustrate. 

[0024] Next, the condition (graphic display abbreviation) of a hydraulic control valve in case 
antiskid-brake equipment operates and the fluid pressure of wheel-cylinder 3a decreases is 
explained. If the fluid pressure to wheel-cylinder 3a goes up according to a brake operation, 
wheel speed falls. If it judges that wheel 1L becomes locking with the signal of the wheel speed 
sensor 52, ECU50 will output an ON signal to solenoid valves 30 and 40. Thereby, a solenoid 
valve 40 is closed, and intercepts accumulator **, and a solenoid valve 30 opens the oilway to an 
aperture and a reserve tank 36 for the bulb. For this reason, a cutoff valve 162 is accumulator 
**, and a cutoff valve 163 is closed with master cylinder pressure and a spring 164, and it 
intercepts between a master cylinder 10 and wheel-cylinder 3a. Thereby, wheel-cylinder ** 
carries out push reduced pressure of the expander piston 161 in the upper part. In addition, the 
fluid pressure which is acting on the expander piston 161 until now is controlled according to 
wheel-cylinder **, and is returned to a reserve tank 36 through a solenoid valve 30 from port 
16c. 

[0025] Next, if it says about the case where the fluid pressure of wheel-cylinder 3a at the time 
of actuation of antiskid-brake equipment is held and the fluid pressure in wheel-cylinder 3a will 
be decompressed to the optimal value, ECU50 will stop the energization to a solenoid valve 30, 
and will close a solenoid valve 30. The fluid pressure which acts on the ends side of the 
expander piston 161 balances by this, and wheel-cylinder ** is held. 

[0026] Next, the case where it ****s the fluid pressure of wheel-cylinder 3a at the time of 
actuation of antiskid-brake equipment is explained. When ECU50 judges that the fluid pressure of 
wheel-cylinder 3a needs to be ****ed, the energization to a solenoid valve 40 is stopped, a 
solenoid valve 40 is pushed open by the fluid pressure of an accumulator 46, and the pressure of 
the pressure room 165 is heightened. Thereby, the expander piston 161 moves caudad, extrudes 
the hydraulic oil of pump box 16a, and raises wheel-cylinder **. In addition, if the expander 
piston 161 moves to the lowest edge of pump box 16a, return and cutoff valves 162 and 163 will 
be opened by the condition of drawing 2 , a master cylinder 10 and wheel-cylinder 3a will be 
opened for free passage, and it will return to the usual brake (non-operating state of antiskid- 
brake equipment). 

The ABS Maine flow chart which shows the brake pressure increase reduced pressure control 
approach, next the brake pressure increase reduced pressure control approach of the antiskid- 
brake equipment by ECU50 to drawing 3 is made reference, and is explained to a detail, in 
addition, the thing for which the program which ECU50 builds in storage, such as ROM which is 
not illustrated and RAM, an internal counter terminal, etc., is memorized by storage, and is shown 
in drawing 3 etc. is performed a predetermined period (every [ for example, ] 8msec) — the 
increase of brake fluid pressure — reduced pressure — control — it carries out. 
Operation place ** of wheel speed VW and the wheel acceleration GVW and ECU50 calculate 
the wheel speed VW of each wheel, and the acceleration GVW of each wheel based on the input 
signal from the wheel speed sensors 52-55 attached in each wheel (step SI). 
[0027] Each wheel speed sensor is equipped with the disk which has much projections at equal 
intervals on a periphery, and rotates with a wheel, and whenever the pick up coil which 
countered this disk and was allotted detects a projection, it supplies a pulse signal to ECU50. 
ECU50 calculates the angular velocity of the generating time interval empty vehicle ring of this 
pulse signal, by carrying out the multiplication of the wheel radius to this, calculates wheel speed 
VW and stores it in the storage which is not illustrated. And the wheel speed VWn calculated this 
time, wheel speed VWn~1 which were calculated last time, and the empty vehicle ring 
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acceleration GVW (=VWn-VWn -1) calculate. 
The operation, next ECU50 of criteria car body speed progress to step S2, and calculate the 
criteria car body speed (presumed car body speed) VREF. In detail, as shown in drawing 4 and 
drawing 5 , ECU50 chooses the vehicle speed SVW for a criteria car-body-speed operation 
(criteria wheel speed) first (step S201). For this reason, ECU50 distinguishes whether it is under 
[ ABS control ] ****** based on the on-off condition of an ABS (antiskid brake) control flag, the 
criteria car body speed VREF which mentions an ABS control flag later — beyond a 
predetermined value (for example, 10 km/h) — and it is turned on until a predetermined control 
terminating condition is satisfied from the time of the control start condition that reduced 
pressure command value deltaP is set below to a predetermined value (for example, ~3.1kg/cm2) 
being satisfied. 

[0028] If it is not [ ABS ] under control and will be distinguished, the lower one of the wheel 
speed detected by the wheel speed sensor 54 of a rear side or 55 will be chosen as criteria 
wheel speed SVW. However, since the detection error by projection riding past of a wheel etc. 
can be considered when the selected criteria wheel speed SVW is a value also with low 4 
******, it replaces with the selected criteria wheel speed SVW, and the average of the wheel 
speed detected by the wheel speed sensors 54 and 55 of a rear side is used. Moreover, when 
distinguished [ that it is / ABS / under control and ], the 2nd vehicle speed is chosen from four- 
flower Nakagami as criteria wheel speed SVW. 

[0029] Subsequently, ECU50 performs the operation of filtering processing of the selected 
criteria wheel speed SVW, criteria wheel acceleration, and a road surface mu value (step S202). 
First, filtering processing according to a degree type (R1) is performed that the noise component 
contained in the selected criteria wheel speed SVW should be eliminated. 
FSVW=FSVW+K1 (FSVW-SVW) ... (R1) 

FSVW(s) are the time amount average of criteria wheel speed, and a constant with K1 [ smaller 
than 1.0 ] here. 

[0030] Thus, the criteria wheel acceleration GSVW is computed by the degree type (R2) from a 
value (FSVWn-1) this time value (FSVWn) of the criteria wheel speed FSVW for which it asked, 
and last time. 

GSVW=FSVWn-FSVWn -1 ... (R2) 

And the presumed road surface mu is calculated by the degree type (R3) from the calculated 
acceleration GSVW. 

[0031] MU1=MU1+K2 (MU1-GSVW) ... (R3) 

MU1 is a presumed road surface mu value here, and K2 is a constant smaller than the above- 
mentioned constant K1. In addition, the initial value of MU1 at the time of ABS control initiation 
is set as the predetermined value corresponding to a typical high mu way. After operations, such 
as the acceleration GSVW of criteria wheel speed, are completed, ECU50 distinguishes whether 
it is under [ ABS control ] ****** (step S203). Since this distinction result is denied immediately 
after breaking in brake-pedal 10a, it distinguishes whether it progresses to step S211 of drawing 
5 , and the flag FGH for program control which orders it the operation of the criteria car body 
speed for high mu ways is set. 

[0032] If Flag FGH is not yet set, it will distinguish at step S21 1. And if it distinguishes by S212 
that the criteria wheel acceleration GSVW is size (the deceleration of wheel speed is smallness) 
from the predetermined value XG2 (for example, ~1.4g) smaller than the minimum value of -1.0g 
on the theory of the criteria car-body acceleration at the time of a slowdown ECU50 clears Flag 
FGH while setting the criteria car body speed VREF as a value equal to the criteria wheel speed 
FSVW (step S213), and it ends a criteria car-body-speed operation routine. 

[0033] When the criteria wheel acceleration GSVW is smallness (the deceleration of wheel speed 
is size), from the predetermined value XG2 ECU50 While setting Flag FGH, reset timer-variables 
TM to a value 0 (step S214), progress to step S215, and if timer-variables TM is smaller than the 
predetermined value XTM (for example, value equivalent to 80msec) Based on prediction that 
the criteria car body speed VREF slows down with the deceleration (C2xdeltat) in a high mu way, 
the criteria car body speed VREF is calculated by the degree type (R4). C2 is a constant (for 
example, 1.4g), and deltat is minute time amount (value corresponding to 8msec(s) which are 
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program execution periods here). 
[0034] 

VREF=VREF-C2xdeltat ... (R4) 

And in step S216, if the set-up criteria car body speed VREF is not smaller than the criteria 
wheel speed FSVW and it will distinguish, the timer-variables value TM will be incremented (step 
S217), and a criteria car-body-speed operation routine will be ended. If ABS control is started 
and the distinction result of step S203 is affirmed, ECU50 will distinguish whether it is a low mu 
way, when the absolute value of the presumed road surface mu value MU 1 calculated at step 
S202 distinguishes whether it is size from the predetermined value XMU (for example, 0.45g) 
(step S204). Immediately after initiation of ABS control, this distinction result is denied and the 
step after step S211 mentioned above is performed repeatedly. Since Flag FGH is already set in 
the meantime, according to a formula (R4), the criteria car body speed VREF calculates the 
distinction result of step S21 1 until it is affirmed and timer-variables TM reaches the 
predetermined value XTM. 

[0035] If predetermined time XTM (80msec) passes, the deflection of the criteria car body speed 
VREF and the criteria wheel speed FSVW will distinguish whether it is size from the 
predetermined value XKM (for example, 4 km/h), and ECU50 will calculate the criteria car body 
speed VREF by the degree type (R5) based on prediction that the criteria car body speed VREF 
slows down with the deceleration (C3xdeltat) in a low mu way, if this distinction result is 
affirmation. C3 is a constant (for example, 0.4g) smaller than the above-mentioned constant C2. 
[0036] 

VREF=VREF-C3xdeltat ... (R5) 

Then, if the criteria wheel speed FSVW is recovered by reduced pressure control of the brake 
pressure mentioned later and deflection (VREF-FSVW) becomes smaller than the predetermined 
value XKM, ECU50 will compute the criteria car body speed VREF according to a formula (R4). 
And if the criteria car body speed VREF distinguishes that it is smallness at step S216 from the 
criteria wheel speed FSVW, ECU50 will shift to the above-mentioned step S213. 
[0037] Next, braking is continued, the prediction operation of the road surface mu in step S202 
comes to be performed to accuracy, and if the absolute value of the presumed road surface mu 
value MU 1 distinguishes that it is smallness (low mu way) from the predetermined value XMU at 
step S204, ECU50 will distinguish whether the flag FGL for program control which orders it the 
operation of the criteria car body speed for low mu ways is set (step S205). When Flag FGL is 
not yet set, it distinguishes whether the criteria wheel acceleration GSVW is size from the 
predetermined value XG1 (for example, ~1.0g) smaller than the value XG2 for high mu ways (step 
S206). When acceleration GSVW is size (the deceleration of wheel speed is smallness), while 
setting the criteria car body speed VREF as a value equal to the criteria wheel speed FSVW, 
Flag FGL is cleared (step S207), and a criteria car-body-speed operation routine is ended. 
[0038] If the criteria wheel acceleration GSVW distinguishes that it is smallness (the 
deceleration of wheel speed is size) from the predetermined value XG1 in step S206, ECU50 will 
set Flag FGL (step S208), next it stands on prediction that the criteria car body speed VREF 
slows down with the deceleration (Clxdeltat) in a low mu way, and the criteria car body speed 
VREF is calculated by the degree type (R6) (step S209). C1 is the constant (for example, 0.6g) 
set as smallness from the above-mentioned constant C2. 
[0039] 

VREF=VREF-C1xdeltat ... (R6) 

And if the criteria car body speed VREF set up at step S209 is not smaller than the criteria 
wheel speed FSVW and it will distinguish at step S210, a criteria car-body-speed operation 
routine will be ended. If the criteria wheel speed FSVW is recovered by reduced pressure control 
of the brake pressure mentioned later and the criteria car body speed VREF serves as smallness 
from the criteria wheel speed FSVW, while setting the criteria car body speed VREF as a value 
equal to the criteria wheel speed FSVW, Flag FGL will be cleared (step S209), and a criteria 
wheel speed operation routine will be ended. 

[0040] Thus, if the criteria car body speed VREF calculates, return and step S3 will be 
performed by the main routine shown in drawing 3 . 
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3 of amount of slips deltaV, amount of slip^telt 



In the operation step S3 of amount of slips deltaV, amount of slips deltaV of each wheel 
calculates in the procedure shown in drawing 6 . When a bad road is detected at the time of the 
low vehicle speed by which ABS control is not started, and the low vehicle speed, there is a 
possibility that a big detection error may be included in the wheel speed VW detected, and the 
case where amendment of the amount of slips is not rather desirable may happen. Then, first, 
ECU50 distinguishes whether it is under [ bad road detection ] ****** in the below-mentioned 
procedure while distinguishing whether it is under [ ABS control ] ****** (step S300) (step 
S304). 

[0041] When the distinction result of step S300 is negation or the distinction result of step S304 
is affirmation, ECU50 The criteria car body speed VREF calculated by the criteria car-body- 
speed operation routine (step S2) The predetermined value XREF (For example, 60 km/h) If a 
distinction result is affirmation, while distinguishing whether it is the following, and setting the 
amount correction value DDV of slips as a value 0 (step S302) A distinction result is negation, 
and if there is little effect of the detection error of wheel speed VW and it will distinguish, it will 
distinguish further whether it is a low mu way (step S306). Also when it is [ ABS ] under control 
and a bad road is not detected, step S306 is performed. 

[0042] If it is not a low mu way, ECU50 will set up the correction value DDV according to the 
criteria car body speed VREF with reference to the amendment table for high mu ways (graphic 
display abbreviation) (step S308). In the amendment table for high mu ways correction value 
DDV If it is below predetermined car body speed with the criteria car body speed VREF smaller 
than the predetermined value XREF, a negative predetermined value will be taken. The value 
which will increase from a negative predetermined value to a value "0" in proportion to criteria 
car body speed if it is within the limits from the predetermined car body speed to the 
predetermined value XREF in this smallness case is taken. If the value which increases from a 
value "0" to a forward predetermined value will be taken in proportion to criteria car body speed 
if it is within the limits from the predetermined value XREF to larger predetermined car body 
speed than this, and it size[ this ]-comes, it is and it becomes more than car body speed, it is 
set up so that a forward predetermined value may be taken. 

[0043] On the other hand, if it is a low mu way, ECU50 will read the correction value DDV 
according to the criteria car body speed VREF from the amendment table for low mu ways 
(graphic display abbreviation). In the amendment table for low mu ways correction value DDV If it 
is below a predetermined value still smaller than the predetermined vehicle speed with the 
criteria car body speed VREF smaller than the predetermined value XREF, a negative 
predetermined value will be taken. The value which will increase from a negative predetermined 
value to 0 in proportion to criteria car body speed if it is within the limits from a predetermined 
value to the small predetermined vehicle speed in this smallness case is taken. 0 will be taken if 
it is within the limits from the small predetermined vehicle speed to the larger predetermined 
vehicle speed than the predetermined value XREF. It size[ this ]-comes, and it is, and it is set up 
so that the value which will increase from 0 to a forward predetermined value in proportion to 
criteria car body speed if it is within the limits from the predetermined vehicle speed to a still 
larger predetermined value than this is taken, it size[ this ]-comes and it is, and a forward 
predetermined value may be taken, if it is beyond a predetermined value. 

[0044] ECU50 calculates the amount V of slips about each wheel by the degree type (S1) from 
the wheel speed VW of each wheel for which it asked at the correction value DDV set up as 
mentioned above and steps S1 and S2 of drawing 3 , and the criteria car body speed VREF (step 
S312). 

delta V=VREF-VW-DDV ... (SI) 

In addition, if wheel speed VW deviates with the criteria car body speed VREF and the amount of 
slips increases, reduced pressure control of the fluid pressure P of the wheel cylinder mentioned 
later will be carried out, and the lock condition of a wheel will be avoided. And when wheel speed 
VW is recovered and the amount of slips decreases, boost control of the fluid pressure P will be 
carried out again, and car body speed will fall. 

[0045] Subsequently, ECU50 performs a bad road amendment routine (step S4). 

As shown in bad road amendment drawing 7 , a bad road amendment routine The wheel 
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acceleration processing routine about a right rear wheel (step S40l7!The wheel acceleration 
processing routine about a left rear wheel (step S402), It consists of an amount operation 
routine of slip amendments (step S403) performed based on the result of criteria car body speed 
and the below-mentioned road surface judging, and the amount of slip amendments computed at 
step S403 is used for amendment of the amount of slips of a right front wheel and a left front 
wheel. 

Wheel acceleration processing drawing 8 is the functional block diagram showing the wheel 
acceleration processing routine as an important section of the wheel acceleration detection 
approach by this example. 

[0046] By the wheel acceleration processing routine, ECU50 performs high-pass filter processing 
(S40T) to the wheel acceleration GVWn of the right rear wheel (left rear wheel) calculated this 
time based on the wheel speed sensor signal in step S1 of a control loop. In high-pass filter 
processing ECU50 If the brake lamp switch output BLSn is ON, by brake-pedal 10a's treading-in 
being under actuation in a loop formation this time This time which carried out averaging of the 
wheel acceleration GVWn of a loop formation, and asked for it last time operation value LGVWn- 
1 and this time [ in high-pass filter processing of a loop formation ] the operation value LGVWn 
of a loop formation (= (GVWn+LGVWn -1)/2) It subtracts from the wheel acceleration GVWn and 
the acceleration HGVWn (=GVWn-LGVWn) processed [ high-pass filter ] is obtained (refer to 
drawing 9 (a) and (b)). The effect of the car-body acceleration at the time of braking is removed 
from wheel acceleration by this high-pass filter processing. On the other hand, by not performing 
treading-in actuation of brake-pedal 10a, if the switch output BLSn from the brake lamp switch 
58 is off, ECU50 will be set up as wheel acceleration [ finishing / high-pass filter processing of 
the wheel acceleration GVWn of a loop formation / this time ] HGVWn, without performing 
substantial high-pass filter processing. In addition, the cut off frequency in high-pass filter 
processing is 20Hz. 

[0047] Next, it plans for ECU50 to detect a part for the direction fluctuation of positive/negative 
of wheel acceleration, and absolute value processing for calculating the absolute value of the 
acceleration HGVW processed [ high-pass filter ] is performed (refer to drawing 9 (b) and (c)). In 
this absolute value processing, ECU50 will be set up as wheel acceleration [ finishing / absolute 
value processing of this ] AGVWn, if the sign of the acceleration HGVWn of a loop formation 
processed [ high-pass filter ] is forward this time, and on the other hand, if it is negative, it will 
set up -HGVWn which was able to reverse that sign as wheel acceleration AGVWn. 
[0048] And in order to extract the profile of wheel acceleration (refer to drawing 9 (d)), ECU50 
performs peak hold processing (peak trace processing) which traces the maximal value of the 
acceleration AGVW processed [ absolute value ]. In this peak hold processing ECU50 If the 
predetermined conditions that the acceleration AGVWn of a loop formation processed [ absolute 
value ] is last time smaller than acceleration AGVWn-1 of a loop formation, and acceleration 
AGVWn-1 is more than the acceleration AGVWn of a loop formation this time are satisfied 
second from last time, generating of the new maximal value will be detected. Absolute value 
processing ending acceleration AGVWn-1 of a loop formation is set up as acceleration PGVWn 
processed [ peak hold ] last time. On the other hand, if predetermined conditions are abortive, 
peak hold processing ending acceleration PGVWn-1 of a loop formation will be set up as 
acceleration PGVWn of a loop formation processed [ peak hold ] last time this time. 
[0049] In the next low pass filter processing, ECU50 sets up the value (= (PGVWn+3 and 
FGVWn-1)/4) which **(ed) and obtained the sum with the acceleration PGVWn of a loop 
formation processed [ peak hold ] by 4 what doubled acceleration FGVWn-1 obtained by low 
pass filter processing of a loop formation last time three, and this time as low pass filter finishing 
acceleration FGVWn of a loop formation this time. This low pass filter processing is performed by 
the 6.6Hz cut off frequency, and, thereby, the RF noise component as disturbance included in 
wheel acceleration is removed. 

[0050] Next, in order to remove a part for the transient fluctuation produced against wheel 
acceleration, ECU50 performs bottom product hold processing (bottom product trace 
processing) which traces the minimal value of the low pass filter finishing acceleration FGVW. In 
bottom product hold processing ECU50 Second from last time low pass filter processing ending 
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acceleration FGVWn-2 of a loop formation If the predetermined conditions that acceleration 
FGVWn-1 is below the acceleration FGVWn of a loop formation processed [ low pass filter ] this 
time more greatly than acceleration FGVWn-1 of a loop formation are satisfied last time, 
generating of the new minimal value will be detected. While setting up low pass filter processing 
ending acceleration FGVWn-1 of a loop formation as acceleration BGVWn of a loop formation 
processed [ bottom product hold ] last time this time, if predetermined conditions are abortive, 
bottom product hold processing ending acceleration BGVWn-1 of a loop formation will be set up 
as acceleration BGVWn last time. 

[0051] In the next selection low processing, if low pass filter processing ending acceleration 
FGVWn-1 of a loop formation is last time smaller than the acceleration BGVWn of a loop 
formation processed [ bottom product hold ] this time as for ECU50 and that is not right in 
acceleration FGVWn-1, acceleration BGVWn will be set up this time as acceleration (wheel 
acceleration processing value) MGVWn of a loop formation processed [ selection low ] (refer to 
drawing 9 (e)). This expresses actual acceleration fluctuation more faithfully among the 
acceleration processed [ low pass filter ] and the acceleration processed [ bottom product 
hold ], while it is chosen as a wheel acceleration processing value (detection wheel acceleration). 



the wheel acceleration processing routine (steps S401 and S402) about the right rear wheel 
performed in the amount operation routine of slip amendments above-mentioned procedure, and 
a left rear wheel — then, ECU50 performs the amount operation routine of slip amendments 
shown in drawing 10 with functional block (step S403). 

[0052] In the amount operation routine of slip amendments, ECU50 computes the scaling 
multiplier SRS which makes removable effect car body speed affects the wheel acceleration 
processing value MGVW, and effect whether it is at the ABS control time or it is at the 
stationary transit time (at the time of un-braking) affect the wheel acceleration processing value 
MGVW. In this scaling multiplier count (S401") ECU50 When it distinguishes that one or more of 
four wheels are ABS controlling based on the ABS control flag ABSOR, the scaling multiplier 
SRS A predetermined value, while setting it as 1.2 (G) — any of four wheels — although, if it is 
not [ ABS / be / it ] under control and will distinguish With reference to the scaling multiplier 
table shown in drawing 1 1 , it asks for the scaling multiplier SRS based on the criteria car body 
speed VREF for which it asked by the criteria car-body-speed operation routine (step S2). In the 
scaling multiplier table, the scaling multiplier SRS is set up so that it may increase by the rate of 
increase dwindled along with buildup of the criteria car body speed VREF. 
[0053] In the next scaling processing (S402", S403"), ECU50 ** what doubled the right rear 
wheel acceleration processing value MGVWRn of a loop formation 50 this time by the scaling 
multiplier SRS, calculates the processed [ scaling ] right rear wheel acceleration processing 
value DEKORn, and calculates the processed [ scaling ] left rear wheel acceleration processing 
value DEKOLn similarly. Thus, during ABS control, while taking constant value, the effect the 
existence of the ABS control by the scaling processing using the scaling multiplier SRS which 
takes the value expressed with the function of the criteria car body speed VREF, and the 
magnitude of car body speed affect a wheel acceleration processing value (a wide sense wheel 
acceleration) is removed during non~ABS control. If it puts in another way and is during non- 
ABS control, a wheel acceleration processing value is normalized about car body speed using the 
scaling multiplier SRS. Next, ECU50 computes the addition average (DEKORn+DEKOLn) (/2) of 
both the processing value, and memorizes this as an average rear wheel acceleration processing 
value DEKOn (S404"). 

[0054] Next it sets to road surface judging processing (S405") in which the important section of 
the road surface judging approach of this example is made with the above-mentioned scaling 
multiplier count (S40O and scaling processing (S402", S403"). ECU — 50 — drawing 12 — 
being shown — a road surface — a judgment — a map — referring to — drawing 4 — a step — 
S — 202 — having obtained — presumption — a road surface — mu — a value — MU — one - 

- drawing 10 — the average — data processing — S — 404 — " — having asked — an average 

— a rear wheel — acceleration — processing — a value — DEKOn — being based — the road 
surface judging result RSLT — outputting . Thus, in this example, the effect by ABS control is 
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performing the road surface judging based on the rear wheel acceleration processing value 
paying attention to few things by the rear wheel side compared with the front-wheel side. The 
road surface judging result RSLT is turned off in the other right way field to ON in the bad road 
field which gives and shows a slash to drawing 12 . As shown in drawing 12 , while the value of 
the presumed road surface mu goes into within the limits from a value MU 1 1 to a value MU 12, 
the bad road field is set up so that the time of the average acceleration processing values DEKO 
being one or more values DEKO and the values of the presumed road surface mu may be 12 or 
more values MU and the average acceleration processing value DEKO may be judged in a certain 
time two or more values DEKO to be a bad road. That is, in the field (MUKMU1 1) where the 
value MU 1 of the presumed road surface mu is very small, irrespective of the size of the 
average acceleration processing value DEKO, it is made not to perform the judgment with a bad 
road, and the bad road judging level DEK02 in a high mu way (MU1>MU12) is set up more highly 
than the judgment level DEK01 in a low mu way. 

[0055] In the next amount count of slip amendments (S406") ECU50 If the road surface judging 
result RSLT is ON and it judges with under bad road transit, the constant SLPR for deciding 
amendment slip ratio (for example, 0.2), and a product (VREF-SLPR) with the criteria car body 
speed VREF While setting up as an amount AKRAD J of slip amendments (preferably fixedHzing) 
which can rationalize slip ratio regardless of car body speed, if the road surface judging result 
RSLT is OFF (under right way transit), the amount AKRADJ of slip amendments will be set as a 
value "0." In addition, if the set-up amount AKRADJ of slip amendments is larger than a 
predetermined value (for example, 37 km/h), it will replace with the set-up amount AKRADJ of 
slip amendments, and will be made for the amount of slip amendments not to become excessive, 
using this predetermined value as an amount AKRADJ of slip amendments. The amount AKRADJ 
of slip amendments calculated as mentioned above is used for each subtraction amendment of 
amount of right front-wheel slips deltaV computed at step S3, and amount of left front-wheel 
slips deltaV, and, thereby, brakes a front wheel with some lock. 

amount of slips deltaV which calculated the operation, next ECU50 of amount of basic increase 
reduced pressure deltaP as mentioned above from the basic increase reduced pressure map 
beforehand memorized by storage (not shown), and the wheel acceleration GVW — responding - 
- an increase — reduced pressure value deltaP is read (step S5 of drawing 3 ). 
[0056] As shown in drawing 13 , the boost fields A1 and A2 formed by amount of slips deltaV and 
the wheel acceleration GVW, the reduced pressure fields D1-D3, and a maintenance field are set 
to the basic increase reduced pressure map memorized by storage. The boost value in the boost 
field A2 is set as a value higher than the boost value in a field A1, and the reduced pressure 
value in the reduced pressure fields D1, D2, and D3 is set as the low value in this sequence. In a 
maintenance field, it will hold to a value last time without changing brake pressure. 
[0057] since amount of slips deltaV is amended by the smaller value when bad road amendment 
of the amount of slips deltaV is carried out as mentioned above, reduced pressure control or 
maintenance control carries out — having — being hard — brake fluid pressure loosens, wins 
and is alike, and is not controlled 

If fluid pressure and increase reduced pressure time amount conversion increase reduced 
pressure value deltaP can be found, ECU50 will progress to step S6 of drawing 3 , and will read 
solenoid-valve actuation time amount deltaTP from fluid pressure and an increase reduced 
pressure time amount conversion map. 

[0058] When carrying out increase reduced pressure control of the brake pressure, brake 
pressure supplied to each wheel cylinder is fluctuated by carrying out on~off control of the 
solenoid valves 30, 32, 34, 40, 42, and 44 shown in drawing 1 as mentioned above, the increase of 
here — actuation time amount deltaTP of a solenoid valve to reduced pressure value deltaP is 
set as a large value, so that the fluid pressure P currently supplied to the wheel cylinder is high. 
[0059] ECU50 — fluid pressure and an increase reduced pressure time amount conversion map 
(graphic display abbreviation) to the presumed road surface mu, and an increase — reduced 
pressure value deltaP — responding — solenoid-valve actuation time amount deltaTP — 
reading appearance — carrying out — the wheel cylinder of each wheel — an increase — 
solenoid-valve actuation time amount deltaTP according to reduced pressure value deltaP is 
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calculated, and this ends activation of an ABS main routine. And a solenoid valve 40 is turned 
OFF [ delta TP time amount ] from the maintenance condition which it shows in drawing 2 in 
carrying out boost control of the wheel-cylinder 3a of left front wheel 1 U for example, and in 
carrying out reduced pressure control, it turns ON a solenoid valve 30 [ delta TP time amount ]. 
The actuation ECU 50 of a solenoid valve interrupts and performs an interruption solenoid-valve 
actuation routine (graphic display abbreviation) for every msec, and drives each solenoid valve 
shown in drawing 1 . In this routine, distinguish, and if actuation time amount delta TP is larger 
than the timer value TP, whether ECU50 has solenoid-valve actuation time amount deltaTP 
larger than the value of the actuation timer TP, whenever the time amount of 8msec passes first 
It distinguishes whether the timer value TP is 0, without on the other hand rewriting a timer 
value, if actuation time amount deltaTP is smaller than a timer value after rewriting the timer 
value TP to actuation time amount value deltaTP. If the timer value TP is not 0, while outputting 
the ON signal which drives a solenoid valve, and only a value 1 carries out the decrement of the 
timer value TP and this routine is ended, when the timer value TP is 0, a solenoid valve is turned 
OFF and this routine is ended. 

[0060] Although the actuation time amount which was not able to be processed even if 8msec(s) 
which are the execution cycles of a main routine passed will remain to a loop formation next 
time when actuation time amount deltaTP is set as a larger value than 8msec(s), the actuation 
time amount which remained will be processed by the loop formation the next time. When larger 
than the actuation time amount in which actuation time amount deltaTP newly set up remained 
at this time, the actuation time amount which remained will be omitted without performing. 
Although the modification above-mentioned example explained the case where brake pressure 
control corresponding this invention to the road surface condition was performed in antiskid- 
brake control, the wheel acceleration detection approach of this invention is applicable to the 
various applicable fields using the wheel acceleration which changes in the direction of 
positive/negative in oscillation in connection with a road surface change of state as control 
information. 

[0061] Moreover, although the road surface condition was judged by the road surface judging 
approach of the above-mentioned example based on the wheel acceleration processing value 
(detection wheel acceleration) and the presumed road surface mu which performed scaling 
processing by the scaling multiplier for which it asked according to criteria car body speed and 
the existence of ABS control, it is not indispensable to perform scaling processing to a wheel 
acceleration processing value, and it is not indispensable to use the presumed road surface mu 
together, either. For example, when a wheel acceleration processing value exceeds a 
predetermined value, you may judge with it being in a bad road field. 
[0062] 

[Effect of the Invention] As mentioned above, since the wheel acceleration detection approach 
of this invention performs absolute value processing which calculates the absolute value of 
wheel acceleration, and trace processing which traces the peak of wheel acceleration 
[ finishing / absolute value processing ], a series of fluctuation peak ****** in the 
positive/negative both directions of wheel acceleration can ask for the wheel acceleration which 
reflected the road surface condition in accuracy. 

[0063] Moreover, since the road surface judging approach of this invention performs absolute 
value processing which calculates the absolute value of wheel acceleration, and trace processing 
which traces the peak of wheel acceleration [ finishing / absolute value processing ], detects the 
wheel acceleration which reflects a road surface condition in accuracy by this and judges a road 
surface condition based on this detection wheel acceleration, it can distinguish a road surface 
condition to accuracy. Follow, for example, the brake pressure control according to a road 
surface condition is attained in antiskid-brake control, and improvement becomes possible about 
the stop ability in a bad road. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the antiskid-brake equipment with which the wheel 
acceleration detection and the road surface judging approach by one example of this invention 
are applied. 

[Drawing 21 the hydraulic control valve and circumference element of drawing 1 are shown — it 
is a sectional view a part. 

[Drawing 3] It is the flow chart which shows the ABS main routine performed by the electronic 
control (ECU) of drawing 1 . 

[Drawing 4] It is the flow chart which shows a part of criteria car-body-speed operation routine 
of drawing 3 . 

[Drawing 5] It is the flow chart which shows the remainder of a criteria car-body-speed 
operation routine. 

[Drawing 61 It is the flow chart which shows the amount operation routine of slips of drawing 3 . 
[Drawing 7] It is the flow chart which shows the bad road amendment routine of drawing 3 . 
[Drawing 8] It is the functional block diagram of the wheel acceleration processing routine of 
drawing 7 which makes the important section of the wheel acceleration detection approach by 
one example of this invention. 

[Drawing 9] It is the graph which shows change of the wheel acceleration accompanying the time 
amount progress at the time of performing various processings by the wheel acceleration 
processing routine. 

[Drawing 10] It is the functional block diagram of the amount operation routine of slip 
amendments of drawing 7 which makes the important section of the road surface judging 
approach by one example of this invention. 

[Drawing 11] It is the graph which shows the scaling multiplier table used by the scaling 
processing shown in drawing 10 . 

[Drawing 12] It is drawing showing the road surface judging map used by the road surface judging 
processing shown in drawing 10 . 

[Drawing 131 It is drawing showing the basic increase reduced pressure map used by the amount 

operation routine of basic increase reduced pressure shown in drawing 3 . 

[Description of Notations] 

1L, 1R, 2l_ 2R Wheel 

3, 4, 5, 6 Wheel cylinder 

10 Master Cylinder 

16, 18, 20, 22 Hydraulic control valve 

30, 32, 34, 40, 42, 44 Solenoid valve 

46 Accumulator 

50 Electronic Control (ECU) 

52, 53, 54, 55 Wheel speed sensor 



[Translation done.] 
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-5. 

tfa— ^x^^Jl/^tta^MttiaiK (GVWn) {3 KM 

^^•Snji^ (BGVWn) tO/hav^SaftLT, ss 
ffi«M^iE5tH«T*^Snjaai)aXtt (MGVWn) £ 



i 



2M « w 



s 



in 



I 



o 

(A 




astfcaj^ft. 

hi/— X^Uli:. ffi/hffiS h h U— Xt"?># 

*ffesajiffi*3«fci>*^ h a h U"-x&s»*<z)*iiinit& 

■tup bti-mm&ft?z£.$:¥fmfrz>ffiMm 1 
*fcjjpaffi#sffi*ft. 

3 ] Bti82H-i7 h u-xmmm^ommm 
m. e s m ft * Bfc -2> □ - a x 7 w ;p * m w 

<Dm$*mm%.£i &&Mj£,y£ h a h i/-x©S)g#-cDJpi& 
ft. 

-5 hlz-X^aiSTfTW iW: iO^ffi^ffiSriESI^ 
S^-r-S>*^SP)iS^aiL-. ^til*$wJ)Pii*(:a-3' 

ft. 

ffl^TJft. 

[0 0 0 1 ] 

[ffit±<DfiJffl#if] *5E9iH~ **lttljaaE*ffl^ft& 
<^mb^*^iP3i«tr*o*v^T?SSi^S8^iE?ttr*iJ^ 

[0 0 0 2] 
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y X*ififf Si X U y 7W«J# $ cfc 5 fc « 7* 
[0 0 0 3] u©<t^fi;7>f X*7 F71/-+MW: 

US. «f^5WI8jS*<lP«-r*fc«>. 

<7> httSrM^^iirTV^. ^LT> >-r^!RI8£«f 
i(DJ;5^->^^^ttiftl'«fc 

na. v-r^ mm) <D3B*««o*fiKS*x*»H« 

[0 0 0 4] t^TJ. yu-*JEE<Oli«EEa*K 
X^-y Y-7V-*-&Wt>mA.\mffl¥-3 - 1 0 4 7 6 3 

>7> h«S:-^»fiJ-&TM^$i±. *-7> hffl^Sffi 
«fc 0 t>*#v»t fffciftffittlB***^ tWJfebT^ U >y 7 P 

[0 0 0 5] XU -y7°*ttiE*3J;tK?§ffi*iJ^C07c:«), ± 

*ViT«fl|tSnfc2 0©*IBia«>^**«MlPjiflEtL/T 
[0 0 0 6] 

jpxltv^^. ztn^mmmnaum^ ^mms. 
(DiEjstfn&mmcDz-zm-r^nizmg-?. m&iMmmo) 




[0 0 0 7] fit, *^B^ti. Kffl«ffiS-IE««(rS^ 

So 

[0 0 0 8] 

«t DKiiitt«siE*cRi*-r«*ifttpa*s*Hi-rs - 
[0009] l < ti, h *6*m*eia 

/jvtt£M^— -feU-i? Hp— MSlrcfct^T, d— ;i 

[ooio] x, *f6m<otomw&jmt* m&m&m 

[0011] 

[#«] se^ia^aTtt, 0ax«*^ro^a«^^-r-t 
(Dbis-xmrnx-te. m*Mam&<Dmt&<D£-9tfib 
- v n w x i iss a # m s ie m i : s m -r s & ai * e un a s 

[0 0 1 2] L<ti> H/-XiatlT, »»M 
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7L\-£z.<Dmf¥T*ft£>nz><, \L—tf bU- x^a^o, 

tt»«ffla»*©*isjait«a>ia»**»msn. *sa 
Si:, -feu* ha-«iatr*5^T. tf 

-47 h is-xm*.<ni&&isamm&&zf# ha h 

i$n?>„ x. -yu—^^yjvm^ izftt>tiz>m n 
<< )\,?mmiz£ix&&tnmmfr z&m&i&mm 
ikzti, z\niz&K>m®m<Dm&ijQmm<»&wi>m£:2 

tlZ>„ 

[0013] sc. ±m<D^m^mmmzm^x^ 
m%±m-3fzt'&izm®£ni£?z>o 

[0 0 14] 

mmm] kt. ^moy-mmm\z^m^mmm^ 

0 4 7 6 3mzfflnk<D$imtm*WHZ\3.m~ T&S. 

01 -5 fc, ISiMftT&SlWt&l L, 1R, Rtf 

?:/U-*3~6#**IK0ft-tt l =>n, &^U— + (D* 
-f-^->U>^3 a~6 aCMS^^U-^MIil 

U>^3a~6a'\(D7'U-+E(l VX^y'J>^l 

0 2 *«S©jftEElHlK 1 2 , 1 4S^bT«#&Stl. 
Cint3j;0. 1 Lt*^«2 R«:7V-*J£f|fffi 
t. Rt£«(6 2L©yi^-=1r£Eft!»tS»J« 
ffifiCff 5 «fc o (I . 

[0 0 15] MIhIKI 2H £^co*-f-;u->u > 
^'3 a 2 a t*IH6©*-f-JU->'J 

6 atriSlTi^fftKl 2 bil:»Kl. }*J«1 2 a, 12 
bCDji^{rtt»ffiSiJffl#l 6, 2 0 ftTH 

So rSffidl^ l 4 tt. *tt*tro*'f-;u->u> 

^*4 a C|fiJ^'5tt»l 4 a <h£«lfeO*'f-;l/v"J 

5 a 1 4 b <ht~#ll!$U ?4SS 1 4 a, 14 
b©j£4"t;:teiAEEIHII#i 8, 2 2***>*EI9:snT^ 
So X. m&l 2 bKf>*ttSSl 4 b«, «3ff3fJffl#(cH 

(PV) 2 4, 2 6*«**SRSftT^4. 

[0016] ?sm$ijp# i 6 «. 02 ic^r J; ^ t 1 
xh>f 16 adigifjgatrKS^ti^x^x/o^e 

Xh>161t, A*;l/^ 1 6 btHR^^tl> k c2 0(D* 
v h^7A*J^l 6 2, 1 6 3 ^7. h >^ 1 

6 a lltt. ^- h 1 6 cA^Pt^EM 1 6 5 #Jgfi& 




Sft. ;w^Si6bi:tt. #-H6d)J«IPt5E 
Tjgl 6 6#J&fi&3ftT^-S. 
[0 0 17] *7 ht7/U^l 6 2<Dfoffi\Z\t, tlv 
V *7 >W -fl 6 3 &1im-?Z>WVZfg. 1 6 2 a^'ffM 

tfX h > 1 6 1 ffi^J; D fc/hSCffM£ 

ft. /UW^l 6 bcofi^StOl&IKifcB&l 6 7 41)* 
LTVi*. fflSSl 6 711 #-M 6 eSWl 2 a£ 
tf-L-T, 77?y'J 0K3?f£Ug**c£ftT(^3= ^ 
LT, i*^>mh>16 ffiTJ^l 6 6 <D 
ittEEKStLT. X^7.A>^K7. h>l 6 1 
*7s/ hify>VVzf 1 6 2 1 6 bM\zW vmt 

£. ^7/^71 6 2#M#3ftT. #-H6 
e^fflSS 16 7^bTt s Xh>H6 a«C»ttfc* 
-hi 6 f cait, !IftH<fc9. VX?-/'J >^*1 0 

[0 0 18] 6 2 aiZ^^n^tly h^ry 

fVVZfl 6 3tt#Kf«*3il 6 4tC«fcOH#^l6lt#ISS 
ft. #y ht7A*;i'7l 6 3<DH#«ffit-*3^T, n-y 
F 1 6 3 aSexh>Il 6 a«trSgffl2-ti-3. fftSS 1 
6 7te, #y h*7/W7l 6 2 \zmS.^tifzmiYL 
xn)Vy'M 16 2a tllbT^^ 1 6 5 CDjft 

ffi^titttTX^7.^>^*tfX h>l 6 a**Dy H 1 6 
3 aS/U7"Il 6 bffltrifbTtff.t. * y 

1 6 3 j5«BJ# IT. b 1 6 e H. ttfe 1 6 7 ft 
tf/Wl^S 1 6 2 £^LTtf- h 1 6 f (CiljiL. 
^v'J 1 0#Jt*-f-;!/->U >^3 bffliJt^SiiS 

ft3o 

[0 0 1 9] ft!l(75»Ef»Ji»# 1 8, 2 0, 2 2 

ISTS. 0 1 £Wtf#Hrt£ 7 D > hfiiJcD&iliffifM 
16, 18 (Dffi^S 1 6 5, 1 8 5 VSMBM 3 0 , 

3 2$^UTU-y-*-7'^>i7 3 6 t**S5«Sft*t* 
11^4 0, 4 2 ^UT7 + aAl/-? 4 6 \Zfe 

IRSftT^*. -75. U -Vffl9(Oa-?ftEEiWW^P 2 0 . 2 2 

©BE2;£2 0 5. 2 2 5l3*I©t«#3 4S^LT'J 

*f-zr?>?3 6\zmwi2nz>tmz, ^m(omm.^4 

4^LT7+aAI/-^4 6trSS«!SftT^S. 7* 
aAl/-? 4 6 HiStg^SftfeS-ttEW^CO^Ji* 
162, 182, 202, 222 Ute, m^fffl»S§ 
(ECU) 5 0(75m^ffl^««W('t^^ft/t ; &-^4 

aAl/-^46 fcH&SftfciftffiWiKffiifttT^fiAl'- 

[0 0 2 0] ECU5 0 <DXtlWZ\&, 7*a-KV-$> 

Kg^ft. ECU 5 OH. 7+aAl/-?48fi©I 
EE**«» &B&EE7J CDTKlf^ft £T@ 3 £ * - * 4 
8£t>tb. !KI ! filSii*tt7t5<t5!:L 
TV><5. &»Kffflff# (16) »JI7jS (1 6 
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5) tCT+^Al/-^4 6 WiSffiSrttlie-r 
(4 0) tt. ECU 5 0*^:*>{I^«S£ft£<i:> 
^0/W7SBU. 7*aAl/-5'4 6tEM (16 

5) iBNoaBsasBr-r*. -7?. (40) # 

^-7»t^t;H7,^U >^tr<fcO ; ecoA-;i/7'*tiMi;^7j 
7jnrr^»oTA;i'^ttw^ft*. 

[0 0 2 1] -75. W—-f9>V 3 6KliftEEe#(M" 
(3 0) H, ECU5 0^6t>I^ft 

(16 5) raWjlK^M^Sft, (1 6 

5) (DjKffiHUif-^^>^3 6«Kl#aSft*. - 
75. (3 0) CttStlSl^i^Ctt. 77'J> 

ETJ^ (16 5) ralcDiiSStiiEfrSft^o 

[0 0 2 2] ECU 5 OWATJfiiJfctt. ±M;CD-te>im 
fl. H WitM&ii Sr&ffi-f 3 a£> <£>iMfta-fe >+>- 5 

2 ~ 5 5 . -7>-^^^;i/ 1 0 a CDK^jA^triSHrrS 

tgwi:8isn, tiit>miz\mm# 3 o~4 4^#« 

«Wfc*«SftTt»*. 

[0 0 2 3] 12(1 ECU50* 3 0 ftZ>*4 

0'\«IfM<. 7>^X*-y H7k-+SS*^ 
ft(D^'&(D»)E$iJffll#»«^*^t- 0 3 0 , 4 

OH. E C U 5 0 5. t^TlSa^ CiOH 
CTV^A*. 7*aAl^-^4 6rttrHift^?Sffi^SA 
SftTV^-Sfe*. 7^3.Al^-^»Ett*^7t : 4 0W» 
^€rlf UHViTffiTJ^l 6 5irAD. I+X;1>yt7 
h>l 6 1 £07KT7oCl¥LTtf&. -3Er. 7^aAl^ 
-^4 6 CDteH, M 6 d ^r^LTffi^^ 1 6 6 
fCfcttlSSft, *y 6 3 tmztly 

7/W71 6 2 S±*tffb±tf5. L,^L. X+X^ 
>^t7h>l 6 1t*7 W7/W71 6 2©§EI 
a*Wi-5fe»thfX h y 1 6 1 HkfX h >^ 1 6 a tr 
§§mbT^-5*y h^7A*;U7'l 6 2(DJSBftt/*-y h 
t7A*)l'7l 6 3<7Dn-y h* 1 6 3 a^ffbStf, ^ft& 

a&t&$St, VX^vU >yi 0 ^-H6 
e ^ifdSS 1 6 7 — hl6f OgSS. ftr>'*- h 1 6 
e^-A;l/^ 16 2 a-»#- h 1 6 f CD^SS^r^bT* 
-f— ;1/->'J>^3 aflll. 7l/-+#lt5. ^ 




[0024] *k, yy^-7s^v v-Jv-^-mmifivm 

¥^a^<gTbT^<o m%im-t>-y- 5 2 (Dm mz&o 
m&iLrfay?L : zoizts.z>£Lmm?&t. ecus 

0li^->lf^^*^#3 0, 4 0 !r£ii;*7-r£., CttKJ; 
D. «®#4 0tt|fli;TT+iAl/-^ffi&j8»rL. * 
^#3 0tt^cOA*;uy^BB^, 'Jlf-:/^>i7 3 6^05 
mt&£ffl1&? : b« Z\(Dfztb, *7^7AVI/yi6 2U 
7*:xAl/-^EET\ * v V IryJW? 1 6 3 (iVX^ 

-> u >^jE&m;«a i 6 4 i:i o ffl c e>*i. -77. ^ -> U 
>^*i o <h*-f-;i/->'J >^3 aFfl^ii^fr^o 
io, ^-f-;i/v"J >^(Et±x+x/N 0 >^t;x h> l 6 
1 Z±.Jj\zWLMJ£-fZ,. ^STI*XA>yi: 

3 OZftVT 3 6 (CM^tlSo 

[0 0 2 5 ] ^IC, T>^7>*v \ i 7'l>—3r%iW.(Di¥W) 
P$©W-Jk/U >^3 aco^ffi^tf $n&*£-fcM 

■£mi£2n%t, ECU5 0te*fl&#3 O'vrollS 

fititu ii#3 0^u?.. cnt'io. x*x^> 

[0 0 2 6 ] #.\Z. 7>3-X*y V7l—*%W.<DftW] 
^cO^-f-^v-'J >^*3 aC0j^ffi^ii/±$n§*^(IO 
^TmW?Z><, ECU5 0^7K-f-^j>U>^3 aCDiK 
KWiiE^gt^j^tAcW^, *&#4 0^Oiiffi;£ 
ffltU 0 J7+aAl/- 37 4 6©f£JET??L< 

M£. (ETJ^l 6 5<DJE^&i^a6-5„ ^tiirJ:0. x* 
x^>^tfx h> l 6 l tiTTjtc&iJjU h'7;h>^i 
6 a(75#S]tt$ffbaibT^'f-;i/vu>yffi^Ks6 

X^X/O^'k'T. h>l 6 l^k'T. 
6a0iTi^filt?>t, H2(Dt»c9if'RO. * 5/ 
h*7A*^7'l 6 2SO*l 6 37^#£*1. 7X?y'J 

o t^-)vw) awmmztix, 

ECU5 0IIi47>f ^+7 KT'U-^l© 
7U-*EEJfl«tEEIHf|;£ifc*. 13(:i-TABS/-f> 

CU 5 OH. ^L&^ROM-^RAM^CDfElggfi, 
8msec«) T^fff-SC t\Z ±0 . :7*U~*}£EE<aif AS 

<itavwatf»iiiiiaflPGvwipi«i 

str, ecu5oh ft*»nJsof*tt6nfc*ifta-t 
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>-y-5 2~5 Bftt&oAftflrecure*. 

SI). 

[0027] ^*$giii-t >■»*-«, nntmniM 

0>R«K*f IfiJ LT6e$ nfc t* y ? 7 y 73<M^jg£ 

fefflt5Si;A^IfSECU5 otrW*&-r-5. EC 

^LT, ^|Ili*Jl^fc*«»VWn£i»III«*Lfc*tt 
jiVWn-li^b^ffelJPji^GVW (=VWn-VWn- 

1) A«*ssn4. 

ECU50lt Xf7 7*S 2(:jt^, S¥*#:3a 
VREFSSJJrr-5. PL<H i4R 
tfi5 C^TJ^ fc. ECU5 0lttf, *ifS*#:jS?« 

w©fc«xo*ai svw&Mn Ut- 

7 7*S2 0 1) „ Z.(Dtztb. ECU50I1 AB S (7 

:Jv>TABSfHWf a>ga>£!pjgij-r-5. ab s»jw:7 5 

ytt, «JE-t***P*#:2VREFjJ«0fS&il («*tf. 
lOkm/h) £Jl±T*^«ffi»^«AP7iW^fl (01 A 
tf. -3. Ikg/cm2) &CT\zWfei<tlTK&£\'*5M 

mmtbfk##ai*L Lit t zmfenmwmT&tttftft 
[0028] ab sftmtp-nfc^tmmznzt, U7 

ffl©*f£ifi-fc:>-!t5 5fc:J:94fktt£*lS*lfca 
©fc©<ftlr>2F£» »W^aSVWtLTMt5„ fi 

6*14 ©T. MtR Lfc£***|jfi S VWCfUl, U7 
<BiJcD*^a-lz>-y-5 4Rtf 5 5f:«t0ttfflUfc*|»M© 
¥i^ffi€rffl^-5. X. AB SfM#P*T&-5 tWUSn/t 
4»4 ] ±^6 2#g(D*ai^ > **P#tej£S 

[0029] ^^t. ecus on 

ffiutWilf^fT^ (Xf77"S 2 0 2) o 5fT. 

*S (Rl) \Z$£?7J )ls?iJ>{f<&m&fT?. 
FSVW=FSVW+K1 (FSVW-SVW) 
• • (R 1) 

z.z.\z, f s vwixmummanHnvam, kiu 

1. 0 J;0/h*V»3£»T?*«. 

[0 0 3 0] ^<D«t5tbT*«)fc**P*«jaFSVW 

(FSVWn) imrlHlfi (FSVWn-l)i^ 
6. (R2) ir«fcO*qi**tttiiS«GSVWSJ|[m 

■r-g). 

GS VW=F S VWn-F S VWn-1 • • • (R2) 



(6) 
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lt, «jSLfcjn3igGSVwa*e»;fcit (R3) \z£ 

[0 0 3 1] MU1=MU1+K2 (MU1-GSV 
W) • • • (R 3) 

Z\Z\\Z, MUlli«3£KffltfltT»0. K 2 tei!ffi£CQ5g 

KtTWfcTt" 3<h. ECU5 0ttABS$W4 1 fr§fr£¥'] 
RiJ-T* (7ry7'S 2 0 3) „ ^-+^JH0a£ 

(OX^-y7°S 2 1 1 CjtA,T. K/t»ffl«Wff3B©* 

[0 0 3 2] 77^FGHAW:t7 hSttT^&^i: 
Xf-^S2 1 lT'flJgiJL. fro. MJIBtcDSWft:* 

5S«<Daife±<D«/jN«- 1. o g«fco*>/h£VM5r5g<ix 

G2 -1. 4g) <fc9fc**MMfrtjnjSSGSV 

Wfr* (**fcjg©*ii0W*'h) t?»*i:S 2 1 2 T«g'J 

nt, ecu5oh s*p*#av R E F 

a f s v w \zm b t Mi t tasrr * t * t- 7 5 y f g h & 

?'J7bT (Xf^S2 13) . P»#3Siih 

5p>&*§7-f&o 

[0 0 3 3] SW$Siin^SGSVWfr0r€{iXG2J:f9 

/h (^m<Dm^s.^±) xfozm-e?. ecusou 

77^FGHSt7 N-r?)i*(r^-fvSicTM^fiO 
l:Ut7M/ (X^-y7°S 214) . Xf-77S215 
tdjt*, ^-fy-^TMfr^MXTM (^JAli. 8 0ms 
ectrfflaf'Sffl) £Dfc/h£tttU±\ SP»MVRE 

Ffr«M?s^co«iiffi (c2xAt) -ewarrstoT 

ai|tr*t?UT, IffflVREF^S (R4) fcj; 

C2«« («*.«, 1. 4g) , Attt 
(uiTH ^P^^AHfT^fflTS.^ 8msec 
3<i) T**. 
[0 0 3 4] 

VRE F = VRE F-C 2 X A t • • ■ (R4) 
tLT. Xf7^S2 16ti5^T, l^b/cSWtt 
jg V R E F fr***$fe* F S V W ± 0 t> /h £ < \Zfc ^ i 

(Xr>^S2 17) , StW#aS[jr;i'-'3 L >£»7 
T*. ABSW«StlTXf7yS 2 0 3 ©*IJS'J 
^tfi/i5t. ECU5 0B, Xf-^S2 0 2 

0. 4 5g) «fc0 t^-efeSfrSfrSWSJt 
■5ittJ:0fiM»"C»*fr5frS ! PJ»J1"* U7-y7 
S 2 0 4) . ABSfflf!0>IJM&ie«tt. ^©*JSU*S*tt 

gjet^o. snai/ftxf'^s 2 1 i»»xr7^ 

y HSilTt^fflT. Xf7^S 2 1 1 ©WBUttSte* 



T\ a (R4) CfctlW#SVREF^»Sn 

[0 0 3 5] ffilglSraXTM (8 0msec) tiM&MlTZk.* 
ECU 5 OH, SW#»VREFi:»P*$fr>iFSV 
W£<D<@Sfrffij£ffiXKM (0!l;ttf> 4km/h) «t0t>*T 

&i)frsfrsrws'jb> ^owsij*s*>j*#5eT?»ntf, a 

Jp*#aVREF#fitf8&T?a>«jSfl£ (C3XAt) T' 

S (R5) iCJ;0«#1-^)o C3H ffii£<BSB»CC2«fc 
0/hSV»£» 0. 4g) 

[0 0 3 6] 

VRE F = VRE F-C 3 X A t • • • (R5) 

j§FSVWfr@«bT. Mm (VREF-FSVW) fr 
»HtltXBU:Dt)/hS<a:*t, ECU50H, 
#ogVREF£3£ (R4) t'fiEo T»ffif S. ^LT, 
S**#:jSV R E F fr*ip*HiiF S VWi 0 /KC** 
t^xy^S 2 1 6T*lJ»Jf ECU 5 Oft. itHft 

07,f'^S 2 1 SlzWrt-tZ, 

[0037] -&iz, -?u-*ytffimwi-£n, X-r-yT' 

S 2 0 2 \z&tf%&mu<V^MiflW-f) i iEffelz'i7t>nz>£. 
o \zU <0 . ||£KM(tMMU 1 <Of6*t«^3r3£fllXiai«t 
O/Jn (fitfIS) tS§tXT7 7 , S 2 0 4t»]1'l) 
t, ECU5 0I1 itfjSffll^WaoilSMT 

frSfrSrWgiJ-TS Uf7^S 2 0 5) o 77^FGL 

Ofc/hS^Hf^MXGl -1. 0g) iOti* 

r-y7'S 2 0 6) o MiltGS VWfr± (*^j£cDM)i 
Sfr/h) *«p*#j§VREF£S*ML$6j«FS 
V WK* b V>« tzWOtt S 1= 7 7 if F G L £ i7 U 7 
bT (7f77 , S 2 0 7) , P*#MIihf>S 

m7-r?)o 

[0 0 3 8] XT-y-fS 2 0 6iZiD^xmm^lMMS. 
GSVWfrffi5gtitXGl«fc9/h (*$fe^W«j^Jgfr7v) T 
$>-5i#lJSiJ-r-5<h. ECU 5 OH. 77^FGLSt7 

hb (XT77*S 2 0 8) , X.IZ. *ip*#»VREF 
frfgM?STCO«affi (ClxAt) T'«jS-r-5t©^jH 
\ZtLr>X, XifUfiffcjlVRE FS*^ (R6) (r^OjS 

jrrs Uf77*s2 0 9) o cut wai»s^c2 

J;0/jNt-|S^$nfcSS 0. 6g) 

[0 0 3 9] 

VREF = VREF — C1XA t ••• (R6) 
tLT, Xf7 T'S 2 0 9 TSS L/cIM^IVR E 
F^S¥(SilFSVWJ;f]t)/h^<ft) , il^7f7 7 
S 2 1 OTWJ-f IffMiMJl'-f >SH7 

FSVWfr[Hl«bT, SW^VREFfrS**^* 
FSVWiO'htaSt. IffflVREFSSf* 




[0 0 4 0] d©«fc-5HUT**P*fritVREF)&«*J( 

5 3#*fr$ft-5, 

7,7^ 7° S 3t«, HI 6 CStfiT, &*f&tf>7.U-y 

yaAv^stir^n*. ABsM*p#tDM6£n&frij:3 
so. v y'mottiEfjm-o b < ft 

^CTftf. ECU50H AB Stiff 

«-c»is*a+^g^**ij»j-r* ufy^s 3 o 

4) . 

[004 1] /T77S3 0 0 ©WgiJiBS^gsgT** 
^Xf'^S 3 0 4©*J9J*S**«#:fcT**«£, EC 

u5on mmm#-mm»)i<-^> {t.tvt°s2) t 

*»bfcSq»*#:aVREFjJ«Ufse«XKEF (fllitf, 

6 0km/h) UlTT?»S75>5*^tiJ»JL, *J#JI**##?£ 
fcfctf*'J y^HIIlDDVSfO HKjrTS— # 

Uf7^S 3 0 2). «giJIS*A«5seT»^T*lft)t 
VWK>«aiR^©«»*<^^<!:*iJ»J-rstfiM»T!'» 
S^S*^MH*fJS'J-r* Uf7^S 3 0 6) o abs 

3 0 6^*ff$tl5, 

[0 0 4 23 &ut&TtetftU$, ECU5 0«. iSwK 

EFfrjCCfeMiEttDDVSr^i-S (Xt7^S3 0 
8) . !KiitomMiET—7'Mz&\,*X> «IEMDDV 

e>3?£{i XREF £ TWigE ft fc 6 ft: 
jatJt«LTft©BfStt*^« r 0 J STig^T-SfflS: 

T©IBHrt&e>tfSW#iafc]*«LTia ro j ^<=>IE 
[0 0 4 3] -7j. ffi/zS&T&tttf. ECU5 0H. {g 

Firjei:fc*tiE«DDv*ai*ai-r. <£M?&ffl«iEx- 

yOUKEUT, WlEMDDVtt. If$#iiVREF 
A*. Bf^fi XREFJ; 0 fc'hS HBrj£*iS«fc 0 
t»Br3eMttTT*titf ftwBfjeit Si: 0 . K/hS HBfje 

£ b*0rfi*Xft> bBf^fflXREFJ; 0 t)*€r^BfS*a* 
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K itm L X 0 ^ 6 IE * *T -S ft £ <h 

[0 0 4 4] ECU 5 0i3.±.m<D£5\ZLTWLfeVrzffi 
jEffiDDV, 0 3OXT7 l*5<fctfS 2 
*$&CD*$&i§VW<!;. SWflcjSVREF*^*S (S 

i) fcioft^ttto^To^uy^av^jajr-r* 

(X^y^S 3 12). 

A V = V RE F - VW-DD V • • • (SI) 

&£. #IS»VW75*3Sqi*#:aVREFt*«lbT^U 

[0 0 4 5] 'A^X. ECU 5 OH. ^ > 

Ut7^S4) SSHfT-fS. 

x<D^mmm.mj:)v-^y Uf7ys4oi) t. 

4 0 2) t, »«P*#:ji*j;tJf^<OjSffl*<J^<DiPgmf3 
7^S4 0 3) t^SfcB. T^j/T'S 4 0 3T*HJL 

<DffiiE\zm^*>nz>. 

mste. ^mmmiz^^m^mmmmm^mommtL 
x<D^mmmmx)i-9- >^tmmy □ ? * bit* 

[0 0 4 6] *^SD*SJjni;i/-^- >T(i. ecuso 

vmmzm^x mm vtzzmfa (nm&mm 
SGvwn{c/\-r/^7.7^;u^^a (S4or ) %m 

to J )V5"8m{Z&^X. ECU5 0I1 *t 

m)\/—7°\z$>^xyv—*'^?)i \ o aow&^tt-* 

T*oT7 r lx-^^>^7.-1' 7ftU*BL Sn#*>T 

L G VWn-l i^[sl-'U-y«*$ISn3i«G VWni SJD^f 
¥i%LT*«>fc^lHl->U-^©«IHSLGVWn (= (G 
VWn+LGVWn-1) /2) £, iMfcijgjiKG VWnfr 

(=GVWn-LGVWn) (1219 (a) , (b) 

mm) . u©A-fyU7-fMii!ill:«fcO. Mftfinttg 

7j. 7*1/- 0 a <0«i£**ffrWT*>*lT:fe & 
•f^U— +5 >^-f 5 8frZ<D7.-i 'y^thilB L 
Sn7>**7T?*ntf. ECU5 0I1 *»»ftA'f/U 

g v wn fc/w /i t. 7 ^ ^ mmm jjq s% h g 




[0 04 7]*C, ECU5 0I1 *ffeJPSiffic0iEft7j 

ffia^f *-jbnas h g v wcose^ffi -s^c^w^m 
mm^Mft-fz (0 9 (b) Rt; (c) mm) . 

^fMatC43^T> ECU5 0I1. ^H^^«5A-f/1 
X 7 f ^^J!L31Sf*l)0»SH G V Wnroft *tfIET*ft 
tf-nSrffiMtt^a^^W^SP^SAGVWnt ET 

G VWn£*$&fll]jiaAG VWni: bTl^tS. 

[0048] fix, *niioa«©*6SB*iaffl-r*fc» 
(0 9 (d) mm.) , ecu 5 on, «&*tft&9ift3i4n 
MAGvwoi^i&h ¥—z-fc-)V f#l 

a (t'-^hi/-x»a) sufr-r*. i©t-7*- 

;UK«iaH*3^T, ECU 5 OH, Ift^lsI^-^COSfi^ 
««iagr ^flPiiS A G V Wn^'tff [g jp- -7°(7) JniiS A G 
VWn-1 <fc V hfrZ <fr^z>■|Ia&B^AGVVJr^-W< s tm}\'— 
7 OJPjSK A G V WnEJLLT* * £ V >3 BrJt&tfJWsfcfi: 

«»M«ifflS?*ai3iflE A G V Wn-1 £ fcf- * jfc— FM 

a^iaasPGvwntbTiSSb, -7t\ Bf3t*fr 

^figSrTfetl«WlHi;l/-7 p Oti- : 5'*-;l/h*ffla^f*- 
JPiil^P G VWn-l*^-|Ei;P-7 0 cDb°-^*-;U Hffla 
ffifrtiamS. PGVWnt LTSgtS. 
[0 0 4 9] *OD-;U7^MIlC*^T, EC 

us on. wisi;i'-7 p rop-A7.7w , ^^® ! aTf#feJa 

j^ffi F G V Wn- 1 £ 3 fg Lit CD t ^WU- 7° CD tf— V 
*-)l> K©a^r^-B0)i«PGVWniCOfqSr4T^LT 
f#fcfi (= (PGVWn+3 • FGVWn-1) /4) S^- 
IhUU- 7°(D a -A X 7 4 )V 9 ffi* DP i£g F G V Wn t E 

TsS^-r^o ccDa-AXT^^flaan. #j*_«6. 
jna« s n § n& t u x y -r x^^Pfc* 
[0 0 5 0 ] ^t. *ntpjsgEt±i;«»-attox»^ 

£Bfc£t*5fcJ&, ECU5 0H D-/U7-f JV&i&ft- 
Jjni&gFGVWCDlI/Jvtt£ h l^-X^S* F A JU F 
^9 (^FAM^-X^US) **fT"T4. #fa*-;p 
FJfiai'&^T. ECU5 0I1 Wl*M)V—Zf(DU—A 

7.-7-< ji^mwm^-mmm f g v wn^ntiHuu-ycD 

Hia«FGVWB-l±t)t)*t<»ISFGVWB-l 

w+mjv— -Jou-Axyj frf^mm &m&m. fgv 

ffi/MficDfg££$i2n LThAIhUP-x 0 cd u-nx 7 A )15> 
&a^in8KFGVWn-l£^0Jk-7 p <D# FA*- 
^F«ia^r^P3iSBGVWniLTi$S-r?)-7j. /9t 

fe&ftifi^mz.-i:hti\iffiwv-7°<i>-# v a^-ju f® 

«»*ljnj8SB G VWn-l«»HS«B GVWn£ LTIS^ 
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[0 0 5 1 ] ^©-fel'? FP-aiatfe^T, ECU5 

on, mwv~7'<Dn—AX7^ jv^mm^^-MM&F 

G V Wn-1 tf^m)V—7*<D# FAtK— Jl/ F«!ia^*-J0jS 
SBGVWniOfc/h^ttntfJPiiaFGVWn-lSr, •?■ 
^T^WtfSPjSSfBGVWn*. ^|Hi;W-7 p <D-feU^ 

FP-«aa^*tip»ffi (**SiinjiiSSPX«) mg vwn 

tLTWLfct* (0 9 (e) #M) o utiCiD, n- 

Ax^^&a&^aniigfcitftf hA*-;wHffla 
w*mas«) 5 . *Kwupjgit^i))Sr<tD-'£*(i*-r 

-73 *lfeiP2S*xffi (&tU*tt2iajig) titi 
XJj ^aiEaMMikr£2 

*$ajPiiffiJPI^-^> (Xf'y7S 4 0 1, S 4 0 
2) tC^T. ECU 5 0H, 0 1 OlzmtHT'Uy W 

^t7u y7°mjEmm»)\'-^>&&ftirz> (xf^ 

S 4 0 3) o 

[0 0 5 2] XU>V'7 p *iE»am^-^>fr43^T, E 
CU5 OH. *#:iSA^f|jqjaaSai«MGVWH&« 

mmm T&^A^m^mmmmxmMGvwizR^ir 
»»*wj*^riet"r*xir-'j>^*acsRsftinn-r 

S. ^©7y-'J >^«»»* (S 4 0 1 " ) 
T. ECU5 0I1 AB S©J12|7^^AB S ORtcSo* 
^T4^Wt8ffl5%ffl- ^EA±^AB SM'ffl^T'foZ) 
tmffltZtXdr-V >y««cSRSS3f3e«, «*tf 

i. 2 (g> trts^-f -§>-7j\ 4 ^>co iptfe <d t/^-rnfc^ 
ab s^JWtp-en^^^wJT^i, 01 1 ictk-tx^ 

^> (7T77"S2) TtfcfciWMVREFl:! 
^T^^r-'J>y»SfcSRS**4&*. X^r-'J>y 

W#:jiVREFC0i«^ConTi«rM-r-51i*^TJi^ 

[0 0 5 3] ^C0X^r-U>^ffla (S4 0 2", S4 
03") fr43^T. ECU5 0I1 ■*fWV-7°(Dft'&1iM 
ijniiSSniMMGVWRn?:5 Of&bfcfecOS:, X^r- 

'j>y#tsRS-ribT, x^--u>^^a^^*^ 

HSPMSttlXttDEKORn&*fe, 'J 
>^«ia^*-£«$feiPii)SJ!)PX<iD E K O L n €r*J?) 
^>o ^©#(3. ABSflflllf # 
AB S ftmWZ&^&fcMVR E FCOM&T^Sn^tf 
5t57ir-U >^«icSRS^fflV^cX^r-U >y® 
atCcfcO. AB SfflS©W^«fcOt*#:aco^:#SA^* 

«wpai«ipx« (j£«nn#tesnas) 

^*$*i^<, ft-a-rna. #ABs«mt>fc*oT»4, 

*$fejnassnx«n. x^-'j>^ffissRs&fflu 

T. *#j«frMUTiEafl;S*l5. JfclC, ECU 5 0 
n. i^tPXfi»»PS¥^ffl ( (DEKORn + DEKO 
Ln) /2) SltUb, cnS^SHItPaSSPlMD 




e Kont LTten-r Z> ( S 4 0 4 " ) „ 
[0054] -a\z. xtexy-u >?&MW (S 4 0 

1" ) cfccfcOUy-'J >tf®M (S 4 0 2" , S4 0 
3") t*lr**SS^J(7)?S®W^tecoSgI5^^-r!SiB 
fulfill ( S 4 0 5 " ) tlfcl^T. ECU5 0IJ, 01 
2 tC^-TKEW^-y^^^HgLT. i4(DXfy^S 
2 0 2 T#fc}t£&®/z<D{gMU ItilO O^fiifit 
S11S4 0 4" T*a6^c¥^^$iJinaStt]X{tDEK 
Ont^So'^T. !SfflW^*RSLT^IU^-r-5o 

^rofiitr. *Hiiji^T«. ab sffl'®iz£%mmm& 

RSLTH HI 2^^BS:lfiLT*'r«ttflB*Tf4* 
XI. J:tl)ikW.(D&?&mmT"\tty\Zt£Z>o 01 2t'^ 
f J: 511. Jti^&fflM^ffi^ffiMU 1 lA»f,lMUl 2 
*T«ttffll*3^A^ tWi^ljnjiKiljnifgD E KOAS 
IDEKOlHitWitt. *^?&®/xCO{a^MM 
U 1 2^±T^o¥i^JPjS^UnXMDEKO^{tDEK 

0 2^±*€. ( h^t-e^?st*ijs$n-5j;5n. ^ssm 

(MUKMUl 1) Tte. 
iiSJDXlID E KO<D±>\s\Zfrfrt> ^■fM^^KDm^ 
ftt)t£^£o\ZL, X. Mil® (MU1>MU12) T 
CDl^J^W^DEKC^te. ffi;M?STCO*IJ^U^;U 
DEKO 1 £0 feiBKKjt^tlT^&c 

[0 0 5 5] ^©X U >;/ ^ffllEait^ ( S 4 0 6 " ) It 
i5<^T, ECU5 0I1 ttBftiJ3&|g*RSLT»«^->T 

*fc*(W£»SLPR («*tf0. 2) t»W#:iiV 
REFtCt (VREF - SLPR) £, 
H«K*'Jy:7*S£SnEffc (#*L<H-£{fc) U#3 
i^&X'J-v ^MiEiAKRAD J <h UTlS^"t"-5 — 

KS*iJ^|SSRSLT*«*7 (&&£fr*) T**l 
tfX'J 7^«iEiAKRAD J l"0j KI2/£f£o 
IS^ UcXU y ymiEm A KRADJ *«3f 3Sfi 
(Mx.tf3 7km/h) .fcOfcrfcSW-fttf. Rjei/fcX'Jy 
7 = *tIE»AKRAD J \ZRZ.TZL<Dmfem&7>V 
liAKRADJtbtffl^T, X U •y7«iE»^j§* 

I1AKRADJI1 Xf-yZfS 3Tlffltft*SWi^ 
U -y 7°»A ViJitXfc^XU 7^iA V<D6-^<£>MW 

&£jgMffiftAPPjgg 

ECU5 0I1 Ctt&B (0*tirf) K^«>aE« 

IE{fiAP^tt*.ai-r (03(DXf7^S 5) „ 

[0 0 5 6] 0 1 3{r^-Tct5(r, Kttgwiaeitsft 

y 7tl«. 7, U y 71AV 
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GVW£l3,fc:?TiIi/££ft-5tgJ£«*SA 1 , A2i. M 
ES«Dl~D3t, ««Fffl«t7J«K3eStlT^a. it 
1£«*A 2T©J#EE«tt«*A 1 TOIEIJ; 0 t>»H 
MKRJgSft, MEffttDl, D2ii«fctfD3T(D«I£ 

[0 0 5 7] X'J -7 7 r *AV*«il5£©«t'5H«»*tiE$ 
««JE«APA«**-5t, ECU5 Ott03©7fy^ 

s 6 tit*. mi£ • Jt«ffiBfiBiasaivy 
®jP#p B iATP^K^ttj-r„ 

[0 0 5 8] 7U-*I£*Jf«ffiiH»f 01 c 

*tt«#3 0, 3 2, 3 4, 4 0, 4 2S(>'4 4» 

MJEEfflAP{r*fTa«fia#WK«l8#r«lATPH. 

[0 0 5 9] ECU50H jftE • ig«EEI$|BI£tJ|-? y 
7 (0^B§) tt^gSffiM i^MffiffiA P fcfcfci; 

T««#«ftl$IKIATP£tt*ttiLT, ft*!*©*^- 

JUvU >^tro^T, ii«ffiffiAPtz:jE£:i;^:««s#Ki(i 
^lATP^tii), ^W:i0ABS^-f>;i/-f>ro 

}#W?.t®#4 0 SrATPI^f|BHrMt)T*7tL. 

«ffi«m-r*»^irtt, *^3 0 5atpWp1i:Io 

ECU50H fiJji^-*a#^»j;P-^> (0^HS) £ 

^ffiftfao ^CO^-^Xr^o^T. ECU50I1 5fc 

P ft<Bfb 5> -i V T P (Dm. «k 0 ^ * H «> * W»J L , K 

«TPSB»I^IBIttATPf:»§r*A/taf:. IK 

jiA^fTP3t^:<. ^< 7iTPA«0T3&5WS 
W^J-r-So ^-fv«TP^0T^:lt^a«mfiB#2:ffiftr 

**>ffi#*m*-rat*t^'f-r«TP*«i^t7 s 

P^0(75JS^(Iti«^#$-^7tlLT*;i'-5 L >^^7 

ra., 

[0 0 6 0] B»^WATP*«8nisecJ:t)^€r^ilHK 
^-f >;U-^>0*fr^WT-fea 8msec 




^>IKW)B#P B 1 ATP fim-D fcffiffcBf Iffl «t o 
±»IIJfi«ITtt, #3893 S 7 ^X** h*^U-*WW 

iz# o tie i6] \zmwim \zm<tir *isrjia 

[0 0 6 1] X. ±te**l0iJCD?SB*lJ^ffiTtt, *ip 
iABS !MiP<7) W» t j£ ET#«>fc X^-'J> 

k «t x - u >Mm %m Ltc&mam&mx 

[0 0 6 2] 

[0 0 6 3] X, #58W©g&BfUS££ftH. *$SiJPaS 

JPit^©tf— hi-"- bU-T.^StSrfrW 
IftC «t 19 S§ffi«SI^IE5tt'SB*T?.*lfeSPaSS:^ffi 
U IS^ai*«SPa«iC*^"V^T?S®«^Sr*iJ^f ^>C0 
T% JSiBtttBSiEltt^JgijT**. lot, 7 
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[02] 01 ©»ffiiw»#&tfjaffl£*£a*"$"HB»r® 

[0 3] 0 1 (D«^J»SB (ECU) friDUff^tl 

[04] 0 3©S*##iI«3S^-^>ro-tfl5£*-r:7 

[0 5] *«P*#:ja^»:;i/-5 L >(7)S^5r^-ry'D-^ 
■V— h 7*35-5 = 
[0 6] I3©X'J7yMl^-f>^t7D-f 

-v— Kcb*. 

[0 7] 0 3(D^?S«iE;L'-5 1 >S:*-r'7P-^^-h 

[0 8] *jewfc.fc*«*iinM£tfctu;&&© 
mffi&tsi-r* 0 7 ©*$snaa^jjpi^-5 i xnmmzfn 

[0 9] #dJnaffiinx;w-5 l >trJ;4#ajfflffl*Jfil/ 

fc«^n*3tts, nmmm\z^o-^.mtiams.<Dmt^m 

[010] *fSW«— SUfiWCctSKH^Jje^ffioSW 

s&r . 0 7 cdx u v zfmiEmm.n)v-^ xom&zfn 

[011] 010 tr^T7,dr- U >^ffiHTffl^-57.dr 

[012] 01 ofc^-rfciSWjfetta-cffl^aBifiwe 

[013] 0 3^*-r**tiMJE»^»^-^>Tffl^ 
*£#Ji«ffiV-.y BIT?**. 

1L, 1 R, 2L, 2R *$& 

3, 4, 5, 6 jj^r— ;i^>j >y 

10 V7^y'J>y 

1 6, 1 8, 2 0, 2 2 m&.mfflft 

30, 32, 34, 40, 42, 44 
46 
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52, 53, 54, 55 Jpffejg-fe >+T 
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